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Abstract 
Means to solve 

A blood analysis device characterized in having a blood collection mechanism, a piercing 
member, an electrode, and a display part, and in that the aforementioned blood collection 
mechanism has a means that causes blood congestion. 



Blood can be collected easily with a method that does not rely on suction, and the blood can 
be analyzed simply and quickly. 



1. A blood analysis device characterized in having a blood collection mechanism, a 
piercing member, an electrode and a display part, and in that the aforementioned blood collection 
mechanism has a means that causes blood congestion. 

2. The blood analysis device described in Claim 1 characterized in that the aforementioned 
piercing member and electrode are a cartridge type. 



Effect 




Claims 
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3. The blood analysis device described in Claim 1 or 2 characterized in that with the blood 
analysis device placed on the body, the aforementioned electrode is disposed in a position touching 
the discharged blood. 

4. The blood analysis device described in Claim 2 or 3 characterized in that the cartridge 
substrate has a sheet shape, the piercing member is furnished to be able to slide on one side and the 
electrode is disposed on the other side. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention relates to a blood analysis device that can analyze detected 
substances contained in blood, such as the blood glucose level, and in particular relates to a blood 
analysis device that has everything -- blood collection mechanism, a piercing member, electrode 
and a display part. 

[0002] 
Prior art 

In the past, to measure the blood glucose level or the like, the fingertip would be cut using 
a piercing instrument (lancet), a drop of blood would be squeezed out from there, and the drop of 
blood would be adhered onto an electrode removed from a package and mounted on a sensor. 
However, when the piercing instrument and the electrode are separated, a large number of 
processes is required to perform the operating sequence. 

[0003] 

So, medical treatment systems in which a piercing needle, capillary tube and sensor are 
integrated (refer to Japanese Kokai Patent Application No. Sho 61[1986]-286738), a blood 
collector in which a piercing needle, suction tool and blood reservoir are integrated (refer to 
Japanese Kokai Patent Nos. Hei 5[1993]-1 11476, Hei 6[1994]-311980, Hei 6[1994]-327655 and 
Hei 7[1995]-51251), and a blood collector in which a piercing needle, a suction tool, a blood 
reservoir and a sensor are integrated (refer to Japanese Kokai Patent Nos. Hei 5[1993]-95937 and 
Hei 5[1993]-95938) have been proposed. 

[0004] 

However, the blood collection method in each of these instruments uses a system that 
reduces pressure using an injector or syringe to suck in blood. With the former, the disadvantages 
are that when the bottom surface of the cylinder is not tight against the skin, there is no pressure 
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reduction, and when a cylinder smaller than 1 .5 mm diameter is used, the blood blocks the hole and 
blood outflow stops. With the latter, the disadvantage is that the syringe structure is complicated. 

[0005] 

Problems to be solved by the invention 

The problem for the present invention is to provide a blood analysis device that has a 
mechanism that collects blood with a method that does not depend on suction, and that is provided 
with a piercing member, an electrode and a display part. 

[0006] 

Means to solve the problems 

As a result of assiduous research in light of the aforementioned problems, the present 
inventors discovered that blood can be collected easily without using a suction method by using a 
blood collection mechanism that has a means that causes blood congestion and that analysis of the 
blood can be accomplished simply and quickly, and they completed the present invention. 

[0007] 

The present invention is a blood analysis device characterized in having a blood collection 
mechanism, a piercing member, an electrode and a display part, and in that the aforementioned 
blood collection mechanism has a means that causes blood congestion. The present invention is 
also the aforementioned analysis device characterized in that the piercing member and the 
electrode are a cartridge type. In addition, the present invention is also the aforementioned analysis 
device characterized in that when the blood analysis device is placed on the body, the 
aforementioned electrode is disposed in a position touching the discharged blood. 

[0008] 

And in addition, the present invention is the aforementioned blood analysis device 
characterized in that the substrate for the cartridge has a sheet shape, and the piercing member is 
furnished to be able to slide on one side and the electrode is disposed on the other side. 

[0009] 
Operation 

With the blood analysis device of the present invention that has a mechanism that collects 
blood by causing blood congestion and that is provided with a piercing member, electrode and a 
display part, problems accompanying methods that collect blood using suction, that is, the problem 
that pressure cannot be reduced when the bottom surface of the cylinder is not tight against the 
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skin, the problem that the blood blocks the hole and the outflow of blood stops when a cylinder less 
than 1.5 mm diameter is used, and the problem that the syringe structure is complicated, can be 
solved, and an ordinary user can collect blood easily and quickly without the need of training, and 
the detected substance can be analyzed. 

[0010] 

Also, if the piercing member and the electrode in the blood analysis device of the present 
invention are formed into a cartridge, they can be disposed as a unit, so microbial infection can be 
prevented. In addition, by installing the electrode in the blood analysis device of the present 
invention in a position touching the blood squeezed out through the skin by blood congestion and 
by installing the piercing member on the back of the substrate on which it is furnished to be able to 
slide, the discharged blood touches an enzyme and the electrode immediately. So, it is not 
necessary to furnish a means to expressly cause the blood to touch the electrode, the sequence of 
operating processes required for analysis is reduced, and testing can be accomplished with one 
touch. 



[0011] 

Application example 

Below, the present invention will be explained in detail referring to figures. An oblique 
view of a blood analysis device based on an example of the present invention is shown in Figure 1. 
A cross section at A- A of blood analysis device (1) in Figure 1 is shown in Figure 2(a) and a cross 
section at B-B in Figure 2(b). The blood analysis device (1) has a display member (2) and a blood 
collection member (3). Display member (2) is provided with a display screen (21), a main switch 
(22) and a piercing blade firing switch (23). Display member (2) can rotate relative to blood 
collection member (3) (refer to Figure 3). 



[0012] 

Blood collection member (3) has a constricting part (4) and a piercing part (5). Constricting 
part (4) is in a cylindrical form and a finger is inserted into this cylinder. A constricting member 
(41) that causes blood congestion in the figure is furnished inside constricting part (4). 
Constricting member (41) may be constituted by anything that can cause blood congestion in the 
finger. For example, something that uses injection of air, such as a pressure cuff used to measure 
blood pressure, or something that uses tightening of a belt by being driven by a motor or the like 
can be used. 
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[0013] 

As shown in Figure 4, piercing part (5) has a sleeve (51) and a sheet- like substrate (52) 
housed in sleeve (51). On one side of substrate (52), a piercing blade (53) is furnished to be able to 
slide (refer to Figures 5(a) and (b)), and on the other side, an electrode (54a) and an electrode lead 
(54b) are disposed (refer to Figure 5(c)). Substrate (52) has a projecting part (55), and electrode 
lead (54b) extends to projecting part (55) and forms electrode (54a). One side of electrode (54a) in 
projecting part (55) is coated with an enzyme ink (not shown). Various enzyme inks can be 
selected according to the detected substance in the blood. For example, to measure the blood 
glucose level, an ink composition that contains glucose oxidase or the like can be selected. Note 
that an oblique view in which substrate (52) and piercing blade (53) are viewed from the back is 
shown in Figure 5(d). 

[0014] 

Piercing blade (53), substrate (52) and sleeve (51) constitute a cartridge (6) that can be 
removed from blood collection member (3). Therefore, the use and disposition of cartridge (6) will 
be very effective in terms of hygiene. Piercing blade (53) is driven by an electromagnet (57) 
through an arm member (56) and protrudes from projecting part (55) of substrate (52). 
Electromagnet (57) is driven by a synergistic effect with a magnet (not shown) disposed in the 
blood collection member by piercing blade firing switch (23) being turned on and off. A leaf 
spring (58) is placed on substrate (52) and piercing blade (53) when protruding is retracted by arm 
member (56). The amount of protrusion by piercing blade (53) from projecting part (55) may be 
set so that the discharge blood (blood droplet) can touch electrode (54a) on projecting part (55) 
when a finger is placed in blood analysis device (1). With this application example, a method for 
driving piercing blade (53) using electromagnet (57) is applied, but the present invention is not 
limited to this and piercing blade (53) can be driven by various methods. 

[0015] 

The method for measuring a detected substance in blood using the aforementioned blood 
analysis device will be explained. First, main switch (22) is turned on, and a finger is inserted into 
constricting member (41). The finger may be any finger, and it may be a finger on either the left or 
right hand. With blood analysis device (1) of the present invention, because display member (2) 
can rotate, when a finger on the left hand is inserted, display member (2) can be rotated as in Figure 
3(a) to make it easy to see, and when a finger on the right hand is inserted, [it can be rotated] as in 
Figure 3(b). 
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[0016] 

At this stage, piercing blade firing switch (23) is turned on. When piercing blade firing 
switch (23) is turned on, electromagnet (57) is activated and piercing blade (53) protrudes from 
projecting part (55) of substrate (52) through arm member (56). After piercing blade (53) that is 
protruding cuts the skin of the fingertip, it returns to its original position due to the action of leaf 
spring (58). Along with this, constricting member (41) is driven, blood congestion is caused in the 
finger, and blood is squeezed out of the skin that was cut. The blood droplet that is squeezed out 
touches electrode (54a) on projecting part (55), the detected substance in the blood produces an 
electrical signal that is sent to a sensor, and the measured value is displayed on display screen (21). 

[0017] 

With a blood analysis device of the present invention such as this, the sequence of 
operating processes is reduced and testing can be accomplished with one touch. This device also 
includes everything - a blood collection mechanism, a piercing member, an electrode and a 
display part, so an ordinary user can use it easily and quickly without the need for training. In 
addition, with the blood analysis device of the present invention, not only the blood glucose level 
but other substances in the blood can be analyzed by changing the type of enzyme ink used. 

[0018] 

Above, the present invention was explained in detail using figures, but the present 
invention is not limited to this, and as long as there is no deviation from the concept of the present 
invention, various changes can be implemented. For example, another application example in 
which the blood collection mechanism, piercing member, electrode and piercing member drive 
mechanism are different is shown in Figures 6-8. As shown in Figure 6, cartridge (6) is constituted 
by a sleeve (51), a square tubular blood collection member (71) housed in sleeve (51), and a 
piercing needle (72) that slides in blood collection member (71). With this application example, 
piercing needle (72) is struck by a hammer (82) connected to spring (81) and protrudes from blood 
collection member (71). Activation of hammer (82) may be accomplished with a normal method, 
or a means that activates it when piercing needle firing switch (5) is pressed may be furnished. 
Here, as shown in Figure 7, a spring (73) to return piercing needle (72) when it is struck is placed at 
the base part of piercing needle (72). 

[0019] 

Two electrodes (92) and (93) are furnished on wall part (91) that constitutes the square tube 
of blood collection member (71), and one electrode (93) is coated with an enzyme ink (94) (refer to 
Figure 8). Electrodes (92) and (93) are connected to a sensor (not shown) through sleeve (51). 
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Blood collection member (71) is placed in a position at which a blood droplet squeezed from the 
skin touches it and hollow part (95) in blood collection member (71) is set at a size so that the 
blood droplet is sucked in by capillary action. It is preferable that a hydrophilic treatment be 
applied to the inside of blood collection member (71) or that blood collection member (71) be 
made using a material that is hydrophilic. 

[0020] 

Effect of the invention 

With the present invention, blood can be collected easily with a method that does not rely 
on suction, and blood can be analyzed easily and quickly. 

Brief description of the figures 

Figure 1 is an oblique view showing an example of a blood analysis device of the present 
invention. 

Figure 2(a) is a cross section at A-A of the blood collection device in Figure 1, and (b) 
shows a cross section at B-B. 

Figure 3(a) shows the situation when the blood analysis device of the present invention is 
placed on a finger on the left hand, and (b) shows the situation when it is placed on a finger on the 
right hand. 

Figure 4 shows an example of the cartridge and piercing member drive mechanism in a 
blood collection device of the present invention. 

Figure 5 shows the cartridge main body and the piercing blade in a blood collection device 
of the present invention, (a) is a figure viewed from the piercing blade, (b) is a figure showing the 
piercing blade protruding, (c) is a figure viewed from the electrode, and (d) is a figure viewed from 
the back. 

Figure 6 shows another example of the cartridge and the piercing member drive 
mechanism in a blood analysis device of the present invention. 

Figure 7 shows the blood collection member and the piercing needle in a blood analysis 
device of the present invention. 

Figure 8 shows the blood collection member in a blood analysis device of the present 
invention disassembled. 

Explanation of reference symbols 

1 Blood analysis device 

2 Display member 
21 Display screen 



22 


Main switch 


23 


Piercing blade firing switch 


3 


Blood collection member 


4 


Constricting part 


41 


Constricting member 


5 


Piercing part 


51 


Sleeve 


52 


Substrate 


53 


Piercing blade 


54a 


Electrode 


54b 


Electrode lead 


55 


Projecting part 


56 


Arm member 


57 


Electromagnet 


58 


Leaf spring 


6 


Cartridge 


71 


Blood collection member 


72 


Piercing needle 


73,81 Spring 


82 


Hammer 


91 


Wall part 


92,93 Electrode 


94 


Enzyme ink 


95 


Hollow part 
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Figure 4 




Figure 6 



Figure 7 
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